The chemical compositions have been investigated of the volatile oils of nine populations of six species from Albania, namely Artemisia absinthium, Calamintha nepeta, Hypericum perforatum, Sideritis raeseri subsp. raeseri, Origanum vulgare subsp. hirtum from two wild populations, and Salvia officinalis (sage) from two wild and one cultivated population,. The essential oils were obtained by hydrodistillation and their analyses were performed by GC-MS. The major constituents were: A. absinthium: neryl isovalerate (19.5%), geranyl isobutanoate (16.4%) and carvacrol (8.8%); C. nepeta: pulegone (31.7%), spathulenol (20.0%) and isomenthone (12.7%); H. perforatum: caryophyllene oxide (31.0%), δ-selinene (10.5%) and carvacrol (10.4%); O. vulgare: carvacrol (81.0, 78.6%), γ-terpinene (5.5, 7.1%) and p-cymene (4.9, 4.1%) for O. vulgare originating from Tepelena and Vlora, respectively; S. raeseri: carvacrol (36.7%), caryophyllene oxide (17.8%), β-caryphyllene (8.7%), spathulenol (7.7%) and myrtenol (6.4%); S. officinalis: camphor (40.2, 47.8, 45.9%), α-thujone (19.2, 22.2, 13.7%), eucalyptol (5.4, 2.6, 6.0%), camphene (5.8, 6.1, 3.9, %), borneol (2.1, 2.9, 5.7%) and bornyl acetate (3.3, 1.4, 5.6%) for samples originating from Tepelena, Tirana and Vlora, respectively. The essential oils were also tested for their free radical scavenging activity using the following in vitro assays: i) interaction with the free stable radical of DPPH (1,1-diphenyl-2-picrylhydrazyl), and ii) inhibition of linoleic acid peroxidation with 2,2'-azobis-2-methyl-propanimidamide, dihydrochloride (AAPH). Finally, their inhibitory activity toward soybean lipoxygenase was evaluated, using linoleic acid as substrate.The essential oil of O. vulgare (OV-VL) presented the highest interaction with the stable radical DPPH (76.5%), followed by that of A. absinthium (54.7%). O. vulgare (OV-TP) and A. absinthium showed high anti-lipid peroxidation activity, 97.5% and 96.5%, respectively, higher than that of the reference compound trolox (73.0%). Only the tested sample of O. vulgare (OV-VL) significantly inhibited soybean lipoxygenase (54.2%).
Information concerning essential oil variation of Albanian wildgrowing plants is rather scarce, and only a few populations have been studied to date [1] . Thus, to contribute to a better knowledge of the chemical profile of Albanian aromatic plants, here we present our study on the EOs of some aromatic plants of Albanian origin: Artemisia absinthium, Calamintha nepeta, Hypericum perforatum, Sideritis raeseri subsp. raeseri, Origanum vulgare subsp. hirtum from two wild populations and Salvia officinalis (sage) from two wild and one cultivated population. In addition to determining the chemical compositions of the oils, we also evaluated their antioxidant activities.
Artemisia absinthium L. (Asteraceae), commonly known as wormwood, is distributed in Europe and Asia [2] . It is a bitter aromatic, used to stimulate the appetite, for gastrointestinal complaints, as a carminative, choleretic and in spasmodic disorders of the intestines and biliary tract [3] . The results of leishmanicidal activity have shown the potential of EO from A. absinthium as a promising source for lead or active compounds against Leishmania [4] .
Calamintha nepeta Savi (Lamiaceae) is widespread in the Mediterranean region. The prominent mint-like smell emitted by Calamintha species contributed to their use in the traditional medicine of several countries of the Mediterranean basin as a mint alternative [5] . C. nepeta is known in folk medicine as a stimulant, antiseptic and antispasmodic. The essential oils of C. nepeta have been the subject of several studies [6] and show great diversity in their chemical compositions. Recently, it was demonstrated that pulegone is the constituent responsible for the antimicrobial activity [7] .
Hypericum perforatum L. (Hypericaceae), commonly known as St. John's Wort, is traditionally used for the treatment of mild to moderate depression, as well as anxiety and insomnia [8] , liver disorders and rheumatism [9] . Different parts of the plant and different preparations are either externally applied or orally administrated for several ailments, including digestive, urinary, respiratory and cardiac diseases in Turkey [10] . In Italy, leaves and stems of H. perforatum have been widely used against cough [11] . In Albania, the tea of this species was used as an antidepressant. H. perforatum has great versatility in medicine and its diversity in forms and varieties, chemotypes and essential oil compositions, make this plant a continuous subject of interest [12] .
Origanum vulgare L. subsp. hirtum (Link) Ietswaart (Lamiaceae) is a very variable taxon both in morphological and chemical features [13, 14] with an essential oil whose principal components are Salvia officinalis L. (Lamiaceae) is native to southern Europe, and is currently being successfully cultivated as a medicinal plant in Europe. The essential oil and infusion of S. officinalis leaves have been widely applied in traditional medicine. Moreover, sage ethanol tinctures and decoctions have long been used against inflammation of the oral cavity, digestive and intestinal tracts, in gastritis and tonsillitis [17] . Several other important biological activities of this species have also been reported, such as antioxidant, anti-bacterial, fungistatic, virustatic, astringent, hypoglycemic, eupeptic, antihydrotic and cytotoxic [18] .
Sideritis raeseri Boiss. & Heldr. subsp. raeseri (Lamiaceae) is mostly a perennial herb [19] . The aerial parts are known as 'mountain tea', which is widely used in Mediterranean folk medicine [20] due to its antiinflammatory, analgesic, gastroprotective and antimicrobial properties [21] . It is used as an herbal tea in the treatment of inflammation, gastrointestinal disorders, coughs, and as a tonic, while the extract is used as a component of dietary supplements for anaemia.
Nine composite samples were collected in total from several localities on different mountains (Table 1) The essential oils, with a pale yellow color were obtained in yields of 2.0%, 2.4% and 2.0% for S. officinalis (SO-VL), S. officinalis (SO-TP) and cultivated S. officinalis (SO-TR), respectively. In total, 40 components were identified, amounting to 99.1%, 99.8% and 98.1% of the total oils from SO-VL, SO-TP and cultivated SO-TR, respectively. The monoterpene hydrocarbons fraction (50.6%, 53.8%, 48.9%) was the most abundant in the three oils, with camphor (40.2%, 47.8%, 45.9%), as the dominant component. In addition, the oxygenated monoterpene fraction had a variability of 50.6%, 53.8% and 48.9% for SO-VL, SO-TP and cultivated SO-TR, respectively. The principal constituents of this fraction were α-thujone (13.7%, 19.2%, 22.2%), followed by eucalyptol (6.0, 2.6, 5.4 %). Camphene (3.9%, 6.1%, 5.8%) and borneol (5.7%, 2.9%, 2.1%) were also identified in significant quantities. β-Caryophyllene (2.4%, 1.3%, 0.9%) and α-humulene (3.6, 3.4, 2.0%) were present in all three sage oils, being the dominant components of the sesquiterpene hydrocarbon fraction (6.5%, 4.7%, 2.9%). Oxygenated sesquiterpenes were present in minor quantity (1.0%, 2.2%, 1.1%), with the major constituent being globulol for cultivated S. officinalis (2.0%), and for S. officinalis originated from Tepelena district (0.3%), while this compound was not found in the sample originating from the Vlora district. Bornyl acetate was found in significant amounts (5.6%, 3.3% and 1.4%) in the EOs from the Vlora, Tepelena and Tirana samples, respectively.
Salvia from different European countries has been analyzed and α-thujone, camphor, β-thujene and eucalyptol were found as major constituents in most of the essential oils analyzed. For the first time Asllani [1a] investigated the composition of essential oils obtained from wild Albanian sage, and about 30 compounds were identified. The major components identified were α-thujene (12. Compounds listed in order of elution from an HP-5 MS capillary column; b AI: Arithmetic indices as determined on a HP-5 MS capillary column using a homologous series of nalkanes (C9-C23) ; c Identification method: AI=Arithmetic Index, MS=mass spectrum, Co-GC=Coinjection with authentic compound. Concentrations below 0.05% are marked as tr (trace).*The exact isomer could not be determined. Thus different chemotypes were reported from the north and south of Albania. The α-thujone chemotype was found in northern Albania and the camphor chemotype originated from the south. The sage samples we investigated were from south and central Albania and all three EOs were of the camphor chemotype. There is great variability in the chemical composition of EOs obtained from S. officinalis. Such variability depends on climatic, seasonal, geographical location, geology, physiological and morphological factors, part of the plant and the method used to obtain the essential oil [28] .
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S. raeseri EO was green and obtained in very low yield. Of the total constituents 98.1% were identified. Carvacrol (36.7%) was the major constituent, belonging to the oxygenated monoterpene fraction, which was the most abundant (53.3%). Myrtenol and linalool formed 6.4% and 2.4%, respectively, while monoterpene hydrocarbons were not found in the EO. β-Caryophyllene (8.7%) was the major compound of the sesquiterpene fraction (15.9%) and caryophyllene oxide (17.8%) and spathulenol (7.7%) of the oxygenated sesquiterpene fraction (29.7%).
There are many reports on the chemical composition of the EO of Sideritis species, and Kirimer and colleagues [29] have classified them into six main groups depending on the main constituents. The EO of S. raeseri subsp. raeseri cultivated in Serbia falls into the sesquiterpene-rich group, with bicyclogermacrene (17.4%-35.8%) as the main component [30] . Previous investigations of the oil composition for this species growing in Greece defined monoterpene hydrocarbons as the main group of constituents, and different compounds were reported as major components [31] . On the other hand, a Macedonian sample of S. raeseri had the sesquiterpene germacrone (25.0%) as the main constituent [32] . Variations in the oil composition of S. raeseri subsp. raeseri can also be related either to the well-known tendency of spontaneous hybridization, which occurs even between individuals of different sections, or to the different methods use for the isolation of the oil [33] .
The EOs obtained in sufficient quantity were evaluated for their antioxidant and antiiflammatory activities ( Table 3 ). The EO of O. vulgare (OV-VL) presented the highest interaction with the stable radical DPPH, followed by the EO of A. absinthium. For these two samples the reducing activity increased with time. The activity was time dependent in all cases with the exception of the EO of S. officinalis from Vlora (SO-VL) and cultivated S. officinalis (SO-TR), which presented higher interaction at 20 min and lower after 60 min. The other samples, O.vulgare (OV-TP) and S. officinalis (SO-TP), showed lower reducing ability. 
Experimental
Sample collection: The aerial parts of the plants were collected during the flowering period from 4 locations, in June 2012 (Table  1) . The species population CN, OV-VL, SR and SO-VL were originating from south Albania (Vlora district). AA, OV-TP, SO-TP were also sampled from the south (Tepelena district), while HP and SO-TR were collected in central Albania, Tirana district. The plant material was dried at room temperature, 35-40°C. The species were identified by our colleagues at the Department of Biology, University of Tirana. Voucher specimens are deposited in the Herbarium of Tirana University.
Distillation of essential oils:
Air-dried aerial parts were cut into small pieces and 50 g of each sample was submitted to hydrodistillation for 2 h using a Clevenger-type apparatus. The volatiles were trapped in 5 mL GC grade n-pentane, according to a standard procedure [34] , dried over anhydrous sodium sulfate, and kept in closed, air-tight Pyrex containers at -4 o C. Essential oil yield was expressed in mL.100 -1 g d.w.
Gas chromatography-mass spectrometry: Essential oil analyses were performed on a Shimadzu GC-2010-GCMS-QP2010 system operating at 70 eV. This was equipped with a split/splitless injector (230 o C) and a fused silica HP-5 MS capillary column (30 m x 0.25 mm i.d., film thickness 0.25 μm). The temperature program was from 50 o C to 290 o C, at a rate of 4 o C/min. Helium was used as a carrier gas at a flow rate of 1.0 mL/min. Injection volume of each sample was 1 μL. Retention indices for all compounds were determined according to Van den Dool and Kratz [35] , using nalkanes as standards. The identification of the components was based on comparison of their mass spectra with those of NIST21 and NIST107 [36] , and by comparison of their retention indices with literature data [37] . Component relative concentrations were calculated based on GC peak areas without using correction factors.
Inhibition of linoleic acid lipid peroxidation:
Production of conjugated diene hydroperoxide by oxidation of linoleic acid in an aqueous dispersion is monitored at 234 nm in the presence of 2,2'-azobis(2-amidinopropane) dihydrochloride (AAPH) of 50 μLof 40 mM AAPH solution as a free radical initiator in 0.05 M phosphate buffer, pH 7.4. Oxidation was carried out in the presence of the tested samples (10 μL/10 mg/mL stock solution). The rate of oxidation at room temperature was monitored by recording the increase in absorption at 234 nm caused by conjugated diene hydroperoxides. Trolox was used as a reference drug [38] .
Soybean lipoxygenase inhibition study in vitro:
The test samples (10 μL) dissolved in DMSO (10 mg/mL stock solution) were incubated at room temperature with sodium linoleate (0.1 mM) and 0.2 mL of enzyme solution (1/9 x 10 -4 , w/v, in saline) in tris buffer pH 9. The conversion of sodium linoleate to 13-hydroperoxylinoleic acid was recorded at 234 nm compared with the appropriate standard inhibitor NDGA (nordihydroguaiaretic acid) [38] .
Interaction with DPPH:
To a solution of DPPH (0.1 mM in methanol) the test samples dissolved in DMSO (10 mg/mL stock Essential oils of some aromatic and medicinal plants from Albania Natural Product Communications Vol. 12 (5) 2017 789 solution) were added (10 μL). After 20/60 min the antioxidant activity was recorded at 517 nm and the percentage of reducing activity (RA) was calculated and compared with the reference compound nordihydroguaiaretic acid [38] .
